Abstract Past cross-national comparisons of socioeconomic segregation have been undercut by lack of comparability in measures, data, and concepts. Using IRIS data from the French Census of 2008 and the French Ministry of Finance as well as tract data from the American Community Survey (2006)(2007)(2008)(2009)(2010) and the U.S. Department of Housing and Urban Development Picture of Subsidized Households, and constructing measures to be as similar as possible, we compare socioeconomic segregation in metropolitan areas with a population of more than 1 million in France and the United States. We find much higher socioeconomic segregation in large metropolitan areas in the United States than in France. We also find (1) a strong pattern of low-income neighborhoods in central cities and high-income neighborhoods in suburbs in the United States, but varying patterns across metropolitan areas in France; (2) that highincome persons are the most segregated group in both countries; (3) that the shares of neighborhood income differences that can be explained by neighborhood racial/ethnic composition are similar in France and the United States; and (4) that governmentassisted housing is disproportionately located in the poorest neighborhoods in the United States but is spread across many neighborhood income levels in France. We conclude that differences in government provision of housing assistance and levels of income inequality are likely important contributing factors to the Franco-U.S. difference in socioeconomic segregation.
Introduction
All major cities of the world exhibit the tendency among families to live near other families with similar levels of socioeconomic status (SES). Although some level of segregation on the basis of socioeconomic characteristics is present in all modern societies, the level of segregation varies across cities and countries (Maloutas and Fujita 2012) . Beyond the variability, however, are few solid conclusions about crossnational variations in segregation, largely because of the lack of comparability in the methods and data used by separate teams analyzing national data sets.
International comparisons of the level of socioeconomic segregation are useful for at least three reasons. First, such comparisons place each country in a broader context that increases understanding about whether the level of socioeconomic variation is unusual. Second, comparisons of national levels of spatial segregation can inform discussion on how models developed to explain urban problems in one country may be usefully applied to another. Third, national contexts often differ in potentially important dimensions that are homogeneous across cities within a country, such as large-scale housing policy differences, and can provide insights into how these factors affect segregation.
In this study, we compare the level of socioeconomic segregation between large metropolitan areas in France and the United States. We define socioeconomic segregation along three dimensions: income, employment status, and education. We find significantly higher levels of socioeconomic segregation in the United States than in France. We consider several reasons for the Franco-U.S. difference in levels of socioeconomic segregation, and we find support for differences in levels of household income inequality and assisted housing policy as contributing factors.
Background
Socioeconomic segregation is the separation of populations into different neighborhoods based on SES. As socioeconomic segregation increases, low-SES families increasingly live in low-SES neighborhoods, and high-SES families increasingly live in high-SES neighborhoods. To the extent that a high-SES neighborhood is an important source of advantage in life chances and a low-SES neighborhood is an important source of disadvantage, socioeconomic segregation contributes to increasing advantage of the advantaged and increasing disadvantage of the disadvantaged.
A growing and increasingly convincing body of research indicates that the SES level of neighborhoods has important effects on their residents, especially for children. Disadvantaged children who grow up in impoverished neighborhoods have much lower incomes than adults than similar children who grow up in more affluent neighborhoods-30 % lower in a recent analysis of American children in the experimental Moving to Opportunity study (Chetty et al. 2015) . Children who grow up in low-SES neighborhoods have lower test scores and reduced chances of finishing high school and entering college compared with those growing up in high-SES neighborhoods (Chetty et al. 2015; Quillian 2014; Wodtke et al. 2011) . For adults, residence in poor neighborhoods has been linked to worse physical and mental health (Ludwig et al 2011) . Poor neighborhoods also tend to have high crime rates (Lagrange 2010; Peterson and Krivo 2010) . In short, strong evidence indicates socioeconomic segregation is an important condition that contributes to inequalities in quality of life and intergenerational inequalities among families.
Socioeconomic Segregation in France and the United States
Despite the importance of socioeconomic segregation, little is established about how its level varies across countries. Although several comparative studies have been conducted (e.g., Maloutas and Fujita 2012; Musterd 2005; Schnell and Osendorf 2002) , their results do not allow precise comparisons of segregation levels. The problem is that the comparative studies rely on tabulations by national teams of researchers using their own countries' data, which were not designed for comparative purposes. For instance, Musterd (2005) presented indexes of segregation by socioeconomic levels for 17 cities in a variety of countries by culling segregation measures from prior studies. However, the measures of SES used differ considerably: in Copenhagen, segregation is calculated for lowest income quintile households versus other households; in Oslo, households receiving public assistance versus those not; in Milan, bluecollar workers versus other workers; and so on. Likewise, the unit used as "neighborhood" across studies range in population from around 2,000 to 100,000 or more. Because of these differences, past comparative studies have suggested possible differences rather than establishing them.
To overcome comparability problems, we need analyses that begin with the raw data for each country and attend to comparability in constructing measures. We contribute to the literature by producing comparable statistics on socioeconomic segregation for two countries: France and the United States. We know of no studies that compare the level of neighborhood socioeconomic segregation between France and the United States using directly comparable measures and data.
A combination of notable similarities and differences between the United States and France make the study of socioeconomic segregation in these two countries an interesting contrast. In both countries, many view poor and ethnoracially segregated neighborhoods as places that impede social mobility and school achievement. In both countries, crime in poor neighborhoods is of concern. Many researchers have viewed these similarities as suggesting a similar basis for urban social problems in the two countries (e.g., Lapeyronnie 2008 ; but see Wacquant 2007 ). Yet, a number of notable differences exist, including lower economic inequality in France than the United States (Atkinson et al. 2011) , the lack in France of nonwhite groups who are not recent immigrants (such as blacks and native Americans), and the existence of a stronger welfare state in France than in the United States (Esping-Andersen 1990).
We know of no explicitly comparative studies focusing on socioeconomic segregation in France and the United States, but some works have examined dimensions of socioeconomic segregation in either the United States or France. We might hope to use these studies to make cross-national comparisons, but differences in these studies between countries undercut their usefulness for this purpose.
Studies of neighborhood segregation in the United States use several dimensions of SES: income, poverty status, occupational groups, and unemployment. Notable studies include Bischoff and Reardon (2014) , Jargowsky (1996) , and Massey and Eggers (1993) on income segregation; Jargowsky (1997) on poverty status segregation; Simkus (1978) and Duncan and Duncan (1955) on segregation among occupational groups; and Quillian (2003) and Wagmiller (2007) on segregation on the basis of employment status.
The large majority of estimates of neighborhood socioeconomic segregation in France are based on occupational groups and employment status. We know of only one study that has examined income segregation for French metropolitan areas: a study focused on segregation measurement by Vincent et al. (2015) .
1 This study, however, calculated income segregation based on consumption units rather than individuals or households. Consumption units adjust household income for the size and composition of families. Albeit desirable for some purposes, this adjustment makes the results noncomparable with the U.S. data because consumption unit tabulations are not available in the U.S. tract or other area data.
Most French studies of socioeconomic segregation are based in occupational categories. Occupational categories are groupings of similar occupations based on similarity in work tasks, such as managers, salaried professionals, educators, and manual workers. Studies that tabulate levels of residential segregation of occupational groups in France include Clapier and Tabard (1981) , Préteceille (2006), and Rhein (1998). 2 Several differences between the U.S. and French studies using occupational categories undercut their comparability. First, the number and composition of the occupational categories between the U.S. and French studies do not match. Simkus (1978) , for instance, computed segregation using 10 occupational categories in the United States; Préteceille (2006) used 51 occupational categories in France. Many of the specific occupational categories used are different. Second, most of the French studies of socioeconomic segregation have covered metropolitan Paris only, while the U.S. studies have typically covered all medium and large metropolitan areas. Third, the studies are from different periods: the most recent U.S. study of residential segregation by occupation used data from the 1970 census (Simkus 1978) , while most French studies of residential segregation by occupation have used data from 1990 and later. The result is that statistics on levels of occupational segregation from studies in the different countries are almost entirely noncomparable.
Because of these limitations, direct comparison of socioeconomic segregation in the United States and France by contrasting existing national studies of occupational segregation is impossible. To truly compare neighborhood socioeconomic segregation across countries, we need to analyze the raw data from both countries together. François et al. (2011) provided a map-based analysis of neighborhood income in Paris but did not calculate indexes of segregation that could be used for comparisons. A handful of other French studies examined segregation for specific contexts or subgroups, such as Safi (2006 Safi ( , 2009 Pinçon and Pinçon-Charlot (2005) discussed segregation of the bourgeoisie in France. 3 The only other study of socioeconomic segregation in France that we know of is Kruythoff and Baart (1998) , who calculated indexes of spatial segregation between employed and unemployed persons for the city of Lille. This is too limited a basis in terms of both geographic coverage and comprehensiveness of the indicator to be highly useful for comparisons.
Differences Between the United States and France in Factors Linked to Socioeconomic Segregation
Four factors that past work suggests may contribute to differences in socioeconomic segregation and that differ between the United States and France are (1) racial and ethnic neighborhood segregation, (2) programs of government housing assistance, (3) patterns of city-suburban differentiation, and (4) household income inequality. We discuss each factor briefly.
Racial and Ethnic Neighborhood Segregation
One of Massey and Denton's (1993: chapter 5) key arguments is that racial and ethnic segregation, combined with racial inequality, contributes to the creation of high-poverty neighborhoods (see also Quillian 2012) . This argument implies that racial and ethnic segregation contributes to socioeconomic segregation by separating lower-and highincome racial and ethnic groups.
Levels of racial and ethnic segregation are lower in France than in the United States (Préteceille 2011 (Préteceille , 2012 . Studies in the United States, however, have shown that income segregation within racial/ethnic groups is not much lower than income segregation overall, suggesting that racial/ethnic segregation does not account for most income segregation (Bischoff and Reardon 2014; Jargowsky 2014) . Nevertheless, the national difference in racial/ethnic segregation may account for at least some of the cross-national difference.
Government Housing Assistance Programs
Some low-income households in both the United States and France receive government housing assistance. In the United States, most housing assistance is administered federally by the U.S. Department of Housing and Urban Development (HUD), notably public housing, voucher assistance, and tax credit support for low-income housing development. A smaller category in the United States comprises affordable housing programs set up by local governments. 4 In France, most housing assistance is in the form of housing with reduced rents, either government-owned or privately owned but subsidized by the government (Habitation à Loyer Modéré (HLM)).
There has long been a concern that housing assistance, especially large public housing developments, tends to increase segregation of households receiving it. In the United States, several studies have found that housing assistance has contributed to the segregation of the poor (Kucheva 2013; Massey and Kanaiaupuni 1993) . In Europe, studies have focused on the effect of public housing on ethnic minority segregation rather than income segregation, finding that public housing tends to reinforce ethnic segregation of non-European immigrants within cities (Musterd and Deurloo 1997; Verdugo 2011) .
Likewise, in both countries, policies have been adopted to try to reduce the segregation of households receiving housing assistance from other households. In the United States, this has taken the form of shifting assistance from public housing to voucher forms of assistance, which is thought to reduce segregation of assisted housing recipients; Owens (2015) found that this policy has had some of the desired effect, although voucher households remain highly segregated from other households (Newman and Schnare 1997) . In France, a national policy instituted in 2000 requires that municipalities have at least 20 % of their housing stock as social (public) housing in order to spread assisted housing more evenly across space. However, the law allows municipalities to pay annual fees to the central government rather than meet the 20 % social housing requirement, and some wealthier municipalities have exercised this provision (Préteceille 2012) . The law does nothing to reduce segregation within municipalities (Verdugo 2011) .
Alongside these similarities are some major Franco-U.S. differences in housing assistance, reflecting market-oriented welfare policies in the United States and corporatist or statist policies in France (Esping-Andersen 1990; Hamnett 1996; Musterd and Ostendorf 2011) . In the United States, housing assistance benefits cover only a small share of households and are means-tested; the large majority of recipients have very low income (Taghavi 2008) . By contrast, in France, government-owned housing is a large sector of the housing market and is available to a greater range of incomes (Le Blanc et al. 1999 ). Approximately 5 % of households in the United States receive some form of federal housing assistance, contrasted with 16 % in France (American Housing Survey 2013; INSEE 2006) .
City-Suburban Differentiation Patterns
Many have noted that low-income households in Paris and Lyon are concentrated in suburbs, in contrast with their concentration in central cities in most of the United States (e.g., INSEE 2015; Jackson 1985) . In part, this result reflects historical patterns. The center of Paris was historically a center of the aristocracy; by contrast, black U.S. migration into cities after the two world wars resulted in black central-city neighborhoods near the inner-city factories of those times. Better public transit in suburban areas in France than the United States may also contribute to this difference (National Geographic Society 2012; World Bank 2013) . Poor public transit in many U.S. suburbs tends to limit the residence of carless households, which are disproportionately lowerincome, to the inner city and inner suburban areas (Glaeser et al. 2008 ).
Household Income Inequality
Wilson (1987) hypothesized that deindustrialization contributed to greater income inequality, which contributed to formation of poor neighborhoods and income segregation. Similarly, Sassen (1991) emphasized globalization as a force producing labor force polarization and inequality in large cities. Recent empirical studies of the United States have found that income inequality contributes to income segregation (Mayer 2001; Reardon and Bischoff 2011) . As the income of households in the top percentiles of the income distribution has increased relative to other households, these households have tended to reside increasingly separately from other households (Reardon and Bischoff 2011) .
France has lower income inequality than the United States (Atkinson et al. 2011 
Data
We compare France and the United States using the best available data and making the measures as comparable as possible. We examine segregation on the basis of income, employment status (employed/unemployed), and education. We do not contrast occupational segregation because of the fundamental noncomparability of occupational categories used in small area data in the two countries.
For France, we use population data from the 2008 census and income data from the Ministry of Finance. The French census data are from an ongoing rolling sample survey (a five-year survey) rather than a "census" in the typical English use of this term. The data are somewhat similar to the American Community Survey (ACS) in the United States. The French census survey asks about education and employment status but not income. For income, we use data available from the French Ministry of Finance that are based on tax records and are released at the neighborhood level. The neighborhood unit that we employ is an area of a few blocks, called an "IRIS" in French official statistics. On average, IRIS areas have a population of 2,000 persons and are defined by taking boundaries, such as streets and demographic patterns, into account (INSEE 2013a) .
For the United States, we use data from the ACS, -2010 (NGIS, Minnesota Population Research Center 2011 . The neighborhood unit used is the census tract-that is, small areas of about 4,000 persons defined by the U.S. Census Bureau. For analyses of assisted housing, we merge this with data from the 2008 HUD Picture of Subsidized Households database on the number of households receiving HUD-assisted housing in each tract (U.S. Department of Housing and Urban Development 2012).
The smaller size of the French neighborhood units should boost the neighborhood segregation scores of France relative to the United States (Iceland and Steinmetz 2003) . To check the effects on estimates, we computed our basic results for the United States using block groups as well as tracts, which have average populations of 1,500 and thus are somewhat smaller than the French IRIS units. The results are shown in Table 9 in the appendix. Segregation measures are consistently higher when using block groups as neighborhood units rather than tracts.
We study all metropolitan areas in the two countries with populations greater than 1 million. By "metropolitan area," we mean a central city and its surrounding suburbs. For both countries, we use the basic metropolitan area unit applied in their national statistical reports. For the United States, we use core-based statistical areas as defined by the U.S. Census Bureau in 2010. These are geographic areas with an urban center of at least 10,000 people and adjacent areas that are socioeconomically tied to the urban center by high levels of commuting (U.S. Census Bureau 2013). For France, we use the unité urbaine (UU), a grouping of local governments (communes) that form a single unbroken spread of urban development with no distance between habitations greater than 200 m and with a population of at least 2,000 (INSEE 2013b) .
The United States has 51 metropolitan areas with a population of more than 1 million, and France has four (Paris, Lyon, Marseille, and Lille). We use two approaches to make cross-country comparisons. First, we compare the average or the aggregate of the 51 U.S. metropolitan areas to the average or aggregate of the four French metropolitan areas. Second, to further meaningful comparison in light of the much smaller number of large metropolitan areas in France, we compare the four French metropolitan areas with a paired sample of four U.S. metropolitan areas that we have chosen for similarities to the French cities.
Our pairings of the four French cities to U.S. comparison cities were as follows: Paris with New York City, New York; Marseille with New Orleans, Louisiana; Lyon with Denver, Colorado; and Lille with Raleigh, North Carolina. These contrasts were made based on our qualitative knowledge of cities in the two countries and similarities in major industries, metropolitan population, and geography. Paris and New York City have highly internationalized world-city economies, many affluent foreign residents, and large tourism sectors; these two cities are the largest metropolitan areas in their respective countries. Marseille and New Orleans are Southern port cities with large maritime and tourism economies and relatively high crime rates. Lyon and Denver are near mountainous areas, are the largest cities in their respective regions, have large transportation industries, and have similar populations. Finally, Lille and Raleigh are cities with large university sectors, a decayed industrial area, and similar populations. Table 1 shows summary statistics of basic characteristics of the four metropolitan areas from each country, as well as totals for the 51 U.S. metropolitan areas with populations greater than 1 million and the four French metropolitan areas with populations greater than 1 million.
For some analyses, we also make suburban versus central city contrasts. We define the "central city" as the central municipality for the four French cities. For the United States, we use the U.S. Census Bureau definition of principal city areas for each metropolitan area. The Census Bureau defines the central city as the largest municipality in each core-based statistical area (CBSA) plus other municipalities in a metropolitan area with a population of more than 50,000 and more persons working in the municipality than living there (indicating that it is an employment center for surrounding residential areas).
We also make an additional division into two suburban rings for the large metropolitan areas of New York City and Paris. For Paris, the inner suburbs are the first-ring départements (roughly equivalent to U.S. counties) around central Paris: départements 92, 93, 94. The outer suburbs of Paris are the second ring: départements 95, 78, 77, 91. For New York City, we define the central city as New York City (the five boroughs), the inner suburbs as all suburban counties in the metropolitan area that are contiguous to New York City, and the outer suburbs as all suburban counties in the metropolitan area that are not contiguous to New York City. 
Results

Income Segregation
The first socioeconomic characteristic that we consider is income. Table 2 shows the distribution of households in tract or IRIS areas by relative median income categories (following Bischoff and Reardon 2014). We define categories for each metropolitan area based on ratios of tract or IRIS median household income to median household income for the metropolitan area overall. We use six neighborhood income categories:
1. Lowest income: tract median income is 0 % to 67 % of regional median income. 2. Tract median income is more than 67 % to 80 % of regional median income. 3. Tract median income is more than 80 % to 100 % of regional median income. 4. Tract median income is more than 100 % to 125 % of regional median income. 5. Tract median income is more than 125 % to 150 % of regional median income. 6. Highest income: tract income is more than 150 % of regional median income.
We then tabulate the share of population in each metropolitan area living in each neighborhood category.
5 The top panel of Table 2 shows results for the four French metropolitan areas with a population greater than 1 million (Paris, Lille, Lyon, Marseille) and the results pooling IRIS from these four cities. The bottom panel shows the four U.S. comparison cities (New York, Raleigh, Denver, New Orleans) and the results pooling tracts from the 51 U.S. metropolitan areas with populations of more than 1 million.
A consistent result emerges: a greater share of population lives in areas with income far above ("high income") and below ("low income") the metropolitan median income in the United States than in France. By contrast, more neighborhoods are in the middle categories (with neighborhood median income close to the region median) in France than in the United States. The difference is especially large in the high-income category: the United States has 2.9 times as many tracts in the high-income category as does France. The United States also has a higher share of tracts in the low-income category than does France: on average, 1.8 times as many tracts are low income in the United States as in France. Segregation is most often examined using summary indexes. In Table 2 , for each metropolitan area, we compute two indexes of segregation: Jargowsky's neighborhood sorting index (NSI) (see Jargowsky 1996) and Reardon's rank-order information theory index (H R ) (Reardon and Bischoff 2011) . The NSI is the standard deviation of neighborhood mean incomes divided by the standard deviation of household income for a metropolitan area. H R is a weighted sum of Theil's entropy index of segregation calculated across all percentiles of the income distribution. It is based on estimating Theil's entropy index of segregation for persons below versus above each point of the income distribution, and then taking a weighted average of these estimates. (See the appendix for more details on these statistics and their computation.) These indexes are designed to remove mechanical dependence with the variability of the household income distribution. Both indexes range from 0 (even distribution over space) to 1 (complete segregation).
The results using both indexes demonstrate much higher income segregation in American cities than French cities on average. For metropolitan areas with a population greater than 1 million, NSI is 40 % greater for American cities than French ones (.365 vs .261), and H R is 47.5 % higher (.116 vs .079). French metropolitan areas with the highest income segregation have levels similar to American metropolitan areas with the lowest segregation scores.
6
These statistics give average levels of income segregation, but we can also examine segregation at different points of the income distribution. To do so, we use the data on counts of households in income brackets (United States) or percentile points of the income distribution (France). From these data, we can compute segregation measures for households below and above points of the income distribution based on the counts available. Following Reardon and Bischoff (2011) , we use a fourth-order quadratic fit through these estimated percentile-segregation points to estimate income segregation for other percentiles of the income distribution. The resulting curves are shown in Fig. 1 , panels A (Theil's entropy index of segregation) and B (dissimilarity), for pooled IRIS or tract data for metropolitan areas with populations of more than 1 million (for discussion of these segregation indexes, see James and Taeuber 1985) . Figure 2 , panels A (Theil's entropy index of segregation) and B (dissimilarity), present segregation curves for each of the four French and U.S. comparison metropolitan areas. The height of the line at each point gives the estimated segregation index for households with income at the indicated percentile of the income distribution or below versus households above that percentile. The dissimilarity index can be interpreted as the percentage of households or persons from one of the groups who would need to move to achieve 6 Our income segregation measures are lower than similar measures reported in Bischoff and Reardon (2014) . We found the main reason for the difference to be that Bischoff and Reardon uses family income, whereas we use household income. Household income best matches the data for France. We find lower NSI measures for France than Vincent et al. (2015) reported. We found that their NSI measures are higher is because they use income at the consumption unit rather than the household level. We reproduced their statistics with data at the consumption unit level, but these statistics cannot be calculated for U.S. area data.
an even spatial distribution across neighborhood units. The entropy index has no simple numeric interpretation, but 0 indicates no segregation and 1 reflects perfect segregation. We show results for the 10th to the 90th percentiles because above and below these percentiles, the results are mostly based on extrapolation. Further details of the calculations are discussed in the appendix. Figure 1 shows that the highest segregation levels in both countries are for highincome households; the lines are highest at the right of the graph, corresponding to the 90th percentile of the income distribution. The biggest differences between France and the United States in income segregation occur in the middle portion of the distribution, from about the 20th to the 80th percentiles. Figure 2 shows income segregation profiles for the four paired French and U.S. metropolitan areas. U.S. metropolitan areas tend to have higher segregation-their curves are higher at most points-although segregation scores in the high-segregation French cities (Lille and Marseille) are close to the level of the U.S. cities with low segregation levels. Paris shows a unique pattern of high segregation at high-income percentiles, but low segregation at other points of the distribution. This pattern may reflect higher income levels of the highest-income households in Paris compared with other metropolitan areas in France. Overall, we find substantially higher income segregation in American cities than in French cities. This is not just a mechanical reflection of higher household inequality in the United States: when we norm tract income variability relative to household income variability or apply Reardon's approach to segregation based on percentiles of the distribution, U.S. cities have segregation levels that are 40 % to 50 % higher than French cities. Table 3 shows the distributions of population living in neighborhood areas by the neighborhood unemployment rate relative to the metropolitan unemployment rate. We use eight categories: very low unemployment (neighborhood unemployment rate is 50 % or less of the regional rate), more than 50 % to 67 %; more than 67 % to 80 %; more than 80 % to 100 %; more than 100 % to 125 %; more than 125 % to 150 %; more than 150 % to 200 %; and very high unemployment (neighborhood unemployment rate is more than 200 % or more of regional rate). During the period of our study, Socioeconomic Segregation in Large Citiesthe unemployment rate in large French metropolitan areas was above 10 %; the unemployment rate of large American metropolitan areas was 6.5 %, on average. Similar to the pattern found for income segregation, Table 3 shows much higher shares of population in areas with very high and very low unemployment in the United States than in French metropolitan areas. The national difference is especially large for low-unemployment neighborhoods. More than 18 % of U.S. tracts have unemployment rates less than one-half the metropolitan rate, contrasted with 8 % of French IRIS areas. The United States also has a higher share of areas with unemployment rates more than twice the metropolitan rate than France does. Table 3 also shows two segregation indexes calculated for employed versus unemployed persons, the dissimilarity index (D) and Theil's entropy index of segregation (H). The average index of dissimilarity is 17 % higher for U.S. than the French metropolitan areas, and the average Theil's index is 30 % higher.
Unemployment
Education
The last form of socioeconomic segregation that we consider is segregation on the basis of educational attainment. Differences in the educational systems of the two countries combined with limits of categories reported in tract and IRIS data, however, limit our ability to create comparable educational categories. We were able to create only two comparable categories: high school diploma or less (baccalauréat, or "Bac") versus having a degree beyond high school (two years of college or more in the United States; Bac+2 or more in France). Table 4 shows segregation measures between persons in these two categories. Cross-national differences in segregation are smaller on this measure, but the United States again has higher segregation than France.
Socioeconomic Segregation in Central Cities and Suburbs
We now turn to examining factors that may contribute to the Franco-U.S. difference in socioeconomic segregation. We begin by considering city-suburban differentiation. Note: Metropolitan means are weighted by number of persons for whom education is determined. a UU = unités urbaine (i.e., urban units). In U.S. metropolitan areas, low-income neighborhoods are disproportionately located in inner cities, and more affluent neighborhoods are located in the suburbs. Although there are certainly some low-income tracts in suburbs and some highly affluent tracts in cities, on average, suburbs are significantly more affluent. This pattern holds across the large majority of U.S. cities.
By contrast, for French metropolitan areas, city-suburban patterns vary across metropolitan areas. For Paris, the inner suburban ring is disproportionately low-income, while the outer suburban ring is disproportionately affluent. Lyon also follows an affluent city-poorer suburbs pattern. By contrast, in Lille and Marseille, low-income neighborhoods are more often found in the city than in the suburbs, a pattern similar to that found in most U.S. cities. 7 Table 5 also shows the share of the income segregation index (NSI) that can be accounted for by city-suburban differences. To calculate this number, we regress the difference between mean neighborhood income and regional income (for each neighborhood) on a dummy variable for city-suburban location. The percentage of variance explained by this dummy variable is equal to the share of variation in neighborhood income differences that can be accounted for by city-suburban location. The square root of this number is the percentage reduction in NSI if we use only within-city/suburb differences (because the numerator in NSI is the standard deviation of variability across income means). These results indicate that although there are clear city-suburban differences in American cities and in some French cities, the overall share of income segregation that can be accounted for by city-suburban differences is fairly small: on average, 3.5 % for large American cities and 1.6 % for large cities in France. Table 6 shows tract and IRIS unemployment rates relative to the unemployment rate of the metropolitan area in which the tract or IRIS area is located. We find patterns similar to what we found for city-suburban differences for income, although the citysuburb differences for unemployment are a bit greater. In two of four French citiesParis and Lyon-suburbs tend to have both a higher share of low-and highunemployment neighborhoods. Marseille and Lille follow a more U.S.-type pattern of high-unemployment inner cities and low-unemployment suburbs. From the pooled neighborhood distribution for France, the most notable pattern is the high prevalence of both high-and low-unemployment neighborhoods in the suburbs relative to the city. In contrast, the United States shows a general pattern of low-unemployment neighborhoods being disproportionately suburban and high-unemployment neighborhoods (especially) being disproportionately located in central cities.
We also calculate the share of Theil's entropy index of segregation of employed versus unemployed that can be accounted for by differences between cities and suburbs. Theil's entropy index can be decomposed into subparts within and between larger units: in this case, the larger units are cities and suburbs (for this decomposition, see Reardon et al. 2000) ; no similar decomposition is possible for the index of dissimilarity. For U.S. metropolitan areas, on average, 5.7 % of the difference in tract unemployment rate can be accounted for by city-suburban differences-a nonnegligible but also not large share. Table 6 City and suburbs proportion of persons living in high-, middle-, and low-unemployment (UE) neighborhoods 5.7 a UU = unités urbaine (i.e., urban units).
Socioeconomic Segregation in Large Cities
For France, 1.2 % of IRIS city-suburban differences are between cities and suburbs. Little of the variation in neighborhood employment ratios, then, can be accounted for by city-suburban differences.
Racial and Ethnic Segregation and Income Segregation
In both France and the United States, racial and ethnic segregation is higher than SES segregation (Fischer et al. 2004; Préteceille 2011) . Because nonwhites in both countries have lower average SES than whites, we would expect that racial and ethnic segregation would contribute to socioeconomic segregation. Neighborhood segregation on the basis of race and ethnicity is higher in the United States than in France (Préteceille 2011) , suggesting that racial and ethnic segregation likely accounts for some of the difference in socioeconomic segregation between the United States and France.
To consider the role of racial and ethnic segregation in socioeconomic segregation in the two countries, we calculate the share of variation in neighborhood average income (about regional average income) that can be accounted for by racial and ethnic composition. We then use this to calculate the NSI segregation statistic with variation accounted for by neighborhood racial composition deleted. This estimate gives an upper-bound estimate of the importance of race and ethnicity for both countries (we explain the upper-bound statement shortly.)
To perform this calculation, we first regress a measure of the deviation of neighborhood average income from regional average income on measures of neighborhood racial composition (weighted by number of households). We then subtract the variation in neighborhood average income accounted for by racial/ethnic composition from total variation in neighborhood average income to compute neighborhood income variation independent of racial/ethnic composition. Finally, we take the square root of this adjusted variance in the numerator of an NSI statistic adjusted to remove racial/ ethnic segregation. That is, we calculate the NSI segregation statistic with variation accounted for by neighborhood racial composition deleted. The resulting NSI statistic can be interpreted as an upper-bound estimate of the role of racial/ethnic segregation in the formation of socioeconomic segregation; it attributes all joint variation of neighborhood income to racial/ethnic segregation, but likely some variation results from socioeconomic factors causing racial/ethnic segregation (rather than racial/ethnic segregation causing socioeconomic segregation).
For the United States, we use percentage black and percentage Hispanic in each tract as racial/ethnic composition measures. Race and ethnicity are not asked or evaluated on the French census; the best proxies are reports of place of birth and country of origin. Like past studies (e.g., Pan Ké Shon 2009; Préteceille 2011) we use percentage of African immigrants instead as a proxy measure for ethnicity, which includes immigrants from both sub-Saharan and Northern Africa as well as overseas French citizens. The results are shown in Table 7 . In both the United States and in France, roughly 20 % of income segregation is accounted for by its association to racial and ethnic composition. We had expected the percentage to be greater for the United States than for France, but we find similar shares of socioeconomic segregation accounted for by racial/ ethnic segregation in the two countries. The major reason for this is because the racial/ethnic measure in France is somewhat more strongly predictive of IRIS average income in France than percentage of black and Hispanic are predictive of tract average income in the United States. Corresponding to higher segregation, U.S. variability of racial/ethnic composition over tracts is greater than in France. Overall similar shares of neighborhood income variance are accounted for by their linear relationship to neighborhood racial and ethnic composition in the two countries.
If we interpret the results as estimating the total role of race and ethnicity in the production of income segregation, we conclude that racial/ethnic segregation play roughly an equal role in producing income segregation in the two countries. Because income segregation is higher in the United States, racial/ethnic segregation's equal contribution to income segregation in both countries suggests a somewhat higher contribution in absolute terms in the United States. Nevertheless, this finding suggests that little of the France-U.S. difference can be accounted for by differences in racial/ ethnic segregation between the two countries.
A more cautious interpretation is that these estimates provide upper bounds on the effect of racial/ethnic segregation on income segregation because these measures also capture SES segregation effects on race segregation. The estimated U.S. NSI removing the influence of racial/ethnic segregation remains significantly above unadjusted NSI for France. For all cities with greater than one million in population, the average NSI for U.S. cities removing racial/ethnic composition covariation is .296, which is higher than the unadjusted average for French cities of .261. These numbers indicate that racial/ethnic segregation explains at most about 70 % (100 × (.296 -.261) / (.370 -.261)) of the Franco-U.S. difference in income segregation. Our preferred and less cautious interpretation suggests it accounts for much less than this. Government-Assisted Housing
Finally, in Table 8 , we examine the distribution of residents of government-assisted housing across neighborhoods categorized by income level. The U.S. figures include those receiving HUD housing assistance (living in public housing, receiving a housing voucher, or living in a unit developed with a low-income housing tax credit). The French figures are based on residents of HLMs (government-assisted low-rent housing developments, publicly and privately owned).
The results show major differences in the distribution of government-assisted forms of housing across countries. The government-assisted housing sector is much larger in France than in the United States: approximately 27 % of all households in large metropolitan areas live in assisted housing in France, compared with 3.5 % in the United States. In addition, assisted housing in France is spread across a much wider range of neighborhood income levels than in the United States. In the United States, 62 % of assisted housing households are in the lowest neighborhood income level, compared with 27 % for France. By contrast, assisted housing in France is prevalent in four of our six neighborhood income levels, with serious underrepresentation only in the two highest income neighborhood levels.
These results suggest a role for government housing assistance in explaining the difference between France and the United States in the level of economic segregation. In the United States, the assisted housing sector is small, and households receiving assistance mostly live in the poorest neighborhoods. By contrast, in France, the statesupported housing sector covers a much larger share of households, and it distributes households receiving assistance across a much wider range of neighborhood income levels.
Household Income Inequality
A plausible final explanation of the higher level of socioeconomic segregation in France than in the United States is that national differences in the level of income inequality among households may account for the difference in segregation. Income inequality is higher in the United States than in France, suggesting a potential role for higher income inequality in the United States in explaining the difference in economic segregation.
The average Gini of income inequality for the 51 U.S. metropolitan areas in our base sample is .48. For the four French cities, the average Gini is .41.
9 Reardon and Bischoff (2011) and Bischoff and Reardon (2014) estimated that a one-point increase in the Gini index of income inequality is associated with an increase in the rank-order information theory index (H R ) of income segregation of about .46 of a point. 10 This finding suggests that if the U.S. level of income inequality were reduced to the French level, the average 9 A limitation of this comparison is that the French Gini values are calculated at the consumption unit level, not the household level. Using national-level Gini values calculated for households in both countries leads to similar conclusions. 10 Reardon and Bischoff (2011) used pooled data from 1970 to 2000 and included metropolitan fixed effects. Their point estimate is a change in Gini from 0 to 1 increases income segregation by .467 of a point. Bischoff and Reardon (2014) used 2009 data and estimated a cross-sectional regression, finding that a change in Gini from 0 to 1 increases income segregation by .46.
level of H R would be reduced by about .07 × .46 = .032, reducing the U.S. average to .084, just a bit above the French level of .079. This calculation suggests the possibility that much of the difference in income segregation might be explained by differences in household income inequality. We take these estimates as suggesting that a significant portion of the Franco-U.S. difference in income segregation likely results from higher income inequality in the United States.
Conclusion
We find strikingly higher levels of residential socioeconomic segregation in the United States than in France. This is true when we use measures of income, employment status, and educational attainment. We find fewer low-income, high-unemployment, low-education neighborhoods in large French metropolitan areas than in large U.S. metropolitan areas; likewise, we find fewer high-income, low-unemployment, higheducation neighborhood areas in French cities than in American cities. Furthermore, because the neighborhood units that we use are smaller in France than in the United States, and smaller units produce higher segregation statistics, the Franco-U.S. difference is underestimated in our basic results. In the United States, low-income, high-unemployment areas are disproportionately located in the city; high-income, low-unemployment areas are disproportionately located in the suburbs. In France, by contrast, the distribution of high-and low-income and unemployment areas varies significantly by metropolitan area. Marseille and Lille follow a U.S.-style pattern with regard to suburbanization, with a poorer city and wealthier suburbs. The suburbs of Paris and Lyon have an elevated share of both poor and affluent neighborhoods relative to their central cities.
What might account for the large difference in socioeconomic segregation levels between the two countries? We provide evidence but do not resolve this question. Two plausible explanations that our evidence suggests are not important are differences in city-suburban patterns and racial/ethnic segregation. Citysuburban differences in neighborhood income are greater in the United States, but too little of neighborhood income segregation is between cities and suburbs to explain much of the Franco-U.S. difference. On racial/ethnic segregation, we find that the covariation of neighborhood income and neighborhood racial/ ethnic composition is similar in the two countries, and income segregation remains higher in the United States than in France even after all covariation is removed from the United States but left in the French measures.
One factor that we find likely contributes to the Franco-U.S. difference in socioeconomic segregation is differences in government-assisted housing. In the United States, government-assisted housing is a small sector that concentrates poor households in poor neighborhoods, contributing to economic segregation. In France, government-assisted housing is a large sector that is distributed across neighborhoods of many income levels, absent only from the highestincome neighborhoods.
A second factor that we believe to be important is the difference in household income inequality between France and the United States. Indeed, assuming the United States had the household inequality level of France and applying estimates relating income inequality and income segregation from Bischoff (2011, 2014) suggests that most of the national difference in economic segregation may be explained by this factor. The results suggest that income inequality is likely the most important factor in producing the Franco-U.S. difference in neighborhood income segregation.
The four explanations considered here are not a complete list of likely factors that may contribute to the Franco-U.S. difference in socioeconomic segregation. We suspect the highly decentralized U.S. system of governance that allows separate municipalities and governance districts (most notably school districts) to set many of their own rules and practices, contrasted with more nationally uniform policies in France, probably contributes to greater economic segregation in the United States (Owens 2016) . Affluent households in the United States respond by sorting into areas with better schools and, in some cases, using local housing policies to set up exclusionary barriers that reduce entry by low-income households (Pendall et al. 2006 ). The same processes occur in France but, we believe, to a much lesser extent.
Studies have found notable increases in income segregation over time in the United States, corresponding to rising income inequality (Bischoff and Reardon 2014) . Our study adds results showing that income segregation in the United States appears much higher than income segregation in France. Firm comparisons with other countries remain to be established, but the connection of income segregation to income inequality, combined with high levels of U.S. income inequality, suggests that income segregation in the United States may be unusually high relative to most or all other affluent countries.
In the United States, then, individual poverty is likely more often accompanied by neighborhood poverty, and individual affluence is more often accompanied by neighborhood affluence, than is the case for France. The strong connection of income inequality to income segregation suggests that the United States probably has higher neighborhood income segregation than most other affluent countries. Combined with the increasingly convincing evidence of powerful neighborhood effects (e.g. Chetty et al. 2015) , our results suggest that high U.S. spatial inequality is an underappreciated factor contributing to relatively high inequality, high rates of social problems, and low intergenerational mobility in the United States compared with other affluent countries.
numbers of households in 16 income ranges in each metropolitan area. We do this by assuming a lognormal distribution of income and then using a maximum likelihood estimation to estimate the variability of tract income for each metropolitan income from the data. In practice, this is done using Stata's intreg command, estimating an intercept-only model of metropolitan income from tract income counts in categories, which also generates an estimate of the variability of income. We then calculate the mean and standard deviation of household income unlogged from the logged mean and standard deviation estimates produced by intreg using formulas from Johnson et al. (1994) .
Theil's Segregation Index, Income Percentile Segregation Calculations, and Reardon's Rank-Ordered H If p denotes income percentile ranks for an income distribution, for any value of p, we dichotomize the income distribution at p and compute the segregation between those with income ranks less than p and those with income ranks greater than or equal to p. If H(p) is Theil's information theory index of segregation (see James and Taeuber 1985) , and E(p) is the entropy statistic for p (used in the calculation of H(p)), then the rank-order information theory index (H R ) is defined as follows:
We calculate H(p) and H R using methods described in Reardon and Bischoff (2011 :1110 -1111 , and appendix A).We also apply their method for making income percentile graphs developed with H(p) to the standard index of dissimilarity, which is a straightforward extension.
We initially perform standard computations of Theil's entropy index of segregation (H(p)) and the index of dissimilarity (D(p)) for everyone below p and at or above p for each of the income cut points available in the two data sets.
In the U.S. data, counts of households are reported in 16 categories. For the French data, we have reports of income deciles, from which we calculated counts of households in 10 income categories. We also compute the percentile corresponding to each of these cut points on the income distribution from the data (p).
We then regress these calculated segregation indexes (H(p)) on the corresponding percentiles (p). Our specification uses a fourth-order quadratic for p to allow for nonlinearity. (We found very little predictive change from adding a fifth order term.) We use the resulting curve to predict the segregation scores for all percentiles of the income distribution from the 10th to the 90th percentile in the two countries. These are shown in the Figs. 1 and 2 for both entropy and the index of dissimilarity.
To compute the rank-ordered H R statistic, we apply Reardon and Bischoff's (2011: appendix A) integral evaluation formula to the fourth-order quadratic coefficients. The formula evaluates the integral and also applies a set of weights, which weight percentiles of the income distribution toward the center of the income distribution more heavily and give little weight to percentiles at the extremes. 
